Solute concentrations of the pulmonary epithelial lining fluid of anesthetized rats.
Uncertainty persists concerning the best method of estimating the volume and solute concentrations of the pulmonary epithelial lining fluid (ELF) recovered during bronchoalveolar lavage (BAL). In the present study, measurements were made of the BAL-to-plasma concentration ratios of a variety of solutes in an anesthetized rat model. One minute after an intravenous injection of labeled Na+ and urea, 5 ml of isotonic mannitol, saline, or glucose were injected into the trachea and an initial aliquot of the BAL was immediately removed. Initial BAL-to-plasma concentration ratios of urea, Na+, Cl-, Ca2+, and total protein were similar (ranging from 0.013 to 0.017) after BAL with mannitol, but albumin and transferrin ratios were approximately 60% lower and K+ ratios were five times greater. Lavage with saline yielded BAL-to-plasma urea concentration ratios similar to those obtained with mannitol lavage. The BAL-to-plasma specific activity of urea was about twice that of Na+, indicating that urea diffused into the ELF more rapidly than Na+ during the 70 s that elapsed between the time the radioactive urea and Na+ were injected into the circulation and the time when lavage was complete. Subsequent lavage samples also indicated that urea rapidly diffuses into the fluid-filled lungs. These experiments suggest that isotonic mannitol may be a useful solution for lavage, because it allows use of Na+ and perhaps Cl- as additional indicators of ELF dilution by BAL.(ABSTRACT TRUNCATED AT 250 WORDS)